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(S) Amide derivatives. 
(57) Acylanilides of the formula 
„1 



R 4 -CO-C-R 7 

i 6 



their manufacture and pharmaceutical compositions con- 
taining them. The compounds possess antiandrogenic 
activity. 
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wherein R\ R 2 and R 3 are substituents defined in claim 

1; 

wherein R* is hydrogen or alkyl of up to 4 carbon atoms, 
or is joined to R 5 as stated below; 

wherein R 5 is hydrogen, hydroxy, or alkoxy or acyloxy 
each of up to 15 carbon atoms, or is joined to R 4 to form an 
oxycarbonyl group such that together with the -N-CO-C- 
part of the molecule it forms an oxazolidinedione group; 

wherein R 6 is alkyl or halogenoalkyl of up to 4 carbon 
atoms; and 

wherein R 7 is 5- or 6-membered saturated or unsatu- 
rated heterocyclic which contains one, two or three hetero 
atoms selected from oxygen, nitrogen and sulfur, which 
heterocyclic may be a single ring or may be fused to a 
benzo-ring, and which heterocyclic is unsubstituted or bears 
one or two substituents defined in claim 1; processes for 
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AMIDE DERIVATIVES 

This invention relates to new amide derivatives 
and more particularly it relates to novel acylanilides 
which possess antiandrogenic properties. 

According to the invention there is provided an 
acylanilide of the formula 




v 



wherein is cyano, carbamoyl, nitro, fluoro, chloro, 
bromo, iodo or hydrogen, or alkyl, alkoxy, alkanoyl, 
alkylthio, alkylsulphinyl, alkylsulphonyl, perf luoroalkyl, 
perf luoroalkylthio, perf luoroalkylsulphinyl or perfluoro- 
alkyl sulphonyl each of up to 4 carbon atoms, or 
phenylthio, phenyl sulphinyl or phenylsulphonyl; 
wherein R is cyano, carbamoyl, nitro, fluoro, chloro, 
bromo or iodo, or alkanoyl, alkylthio, alkylsulphinyl, 
alkylsulphonyl, perf luoroalkyl, perf luoroalkylthio, 
perf luoroalkylsulphinyl or perf luoroalkylsulphonyl each of 
up to 4 carbon atoms, or phenylthio, phenylsulphinyl or 
phenylsulphonyl ; 

wherein R 3 is hydrogen or halogen; 

wherein R 4 is hydrogen or alkyl of up to 4 carbon atoms, 
or is joined to R^ as stated below; 

wherein R^ is hydrogen, hydroxy, or alkoxy or acyloxy 
each of up to 15 carbon atoms, or is joined to R^ to 
form an oxycarbonyl group such that together with the 
-N-CO-C- part of the molecule it forms an oxazolidinedione 
group; 

wherein R g is alkyl or halogenoalkyl of up to 4 carbon 
atoms; 

and wherein R^ is 5- or 6- membered saturated or 
unsaturated heterocyclic which contains one, two or three 
hetero atoms selected from oxygen, nitrogen and sulphur, 
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which heterocyclic may be a single ring or may be fused to 
a benzo-ring, and which heterocyclic is unsubstituted or 
bears one or two substituents selected from halogen, 
nitro, carboxy, carbamoyl and cyano, and alkyl, alkoxy, 
5 alkanoyl, alkylthio, alkylsulphinyl, alkylsulphonyl, 
perf luoroalkyl/ perf luoroalkylthio, perf luoroalkyl- 
sulphinyl, perf luoroalkylsulphonyl, alkoxycarbonyl and N- 
a Iky 1 carbamoyl each of up to 4 carbon atoms, and phenyl, 
phenylthio, phenyl sulphinyl and phenylsulphonyl; and oxy, 

10 which may be an N-oxide or, if the heterocyclic is 
sufficiently saturated, may be one or two oxo 
substituents. 

It will be observed that the acylanilide 
derivative of the invention possesses an asymmetric carbon 

15 atom, namely the carbon atom which bears the substituents 
R 5 , R 6 and R 7 , and it can therefore exist in racemic 
and optically-active forms. It is to be understood that 
this invention encompasses the racemic form of the 
acylanilide derivative and any optically-active forms 

20 which possess antiandrogenic activity, it being a matter 
of common general knowledge how a racemic compound may be 
resolved into its optically-active forms and how any 
antiandrogenic activity present in any of these forms may 
be determined. 

25 A suitable value for R 1 or R 4 when it is 

alkyl, or for an alkyl substituent in R 7 , is, for 

example, methyl or ethyl. 
4 

R is preferably hydrogen. . 

A suitable value for R 1 when it is alkoxy or 
30 for an alkoxy substituent in R 7 is, for example, methoxy 
or ethoxy. 

A suitable value for R 1 or R 2 when it is 
alkanoyl, or for an alkanoyl substituent in R 7 is, for 
example, formyl or acetyl. 
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A suitable value for R or R when it is 
alkylthio, alkylsulphinyl, a Iky 1 sulphonyl, perf luoro- 
alkyl, perf luoroalkylthio, perf luoroalkylsulphinyl or 
perf luoroalkylsulphonyl, or for such a substituent in R 7 
is, for example, methylthio, ethylthio, methylsulphinyl , 
methylsulphonyl, trif luoromethyl, pentaf luoroethyl, 
trif luoromethylthio, trif luoromethylsulphinyl or 
tr i f luoromethyl sulphonyl . 

A suitable value for R J when it is halogen, or 
for a halogen substituent in R 7 , is fluoro, chloro,* 
bromo or iodo. 

R is preferably hydrogen or chloro, especially 

hydrogen. 

A suitable value for an alkoxycarbonyl or N- 
alkylcarbamoyl substituent in R 7 is, for example, 
methoxycarbonyl, ethoxycarbonyl or N-methylcarbamoyl . 

A suitable value for R J when it is alkoxy is, 
for example, methoxy, ethoxy, propyloxy, n-butyloxy or 
decyloxy . 

A suitable value for R^when it is acyloxy is, 
for example, alkanoyl or aroyl each of up to 15 carbon 
atoms, for example acetoxy, propionyloxy , decanoyloxy, 
dodecanoyloxy or benzoyloxy. 

R^ is preferably hydroxy. 

A suitable value for R when it is alkyl or 
halogenoalkyl is, for example, methyl, ethyl, n-propyl, 
f luoromethyl , dif luoromethyl , trif luoromethyl , 
pentaf luoroethyl, chloromethyl, dichlororaethyl or 
trichloromethyl . R 6 is preferably methyl. 

R 7 may be, for example, furyl, thienyl, 
pyrrolyl, pyridyl, . pyrimidinyl, imidazolyl, thiazolyl, 
thiadiazolyl , benzimidazolyl , benzothiazolyl , indoly 1 , 
benzothienyl, benzofuryl, quinolyl, isoquinolyl, 1,2- 
dihydro-2-oxoquinolyl or 1 , 3-dithianyl . 

A preferred combination of values for R 1 and 
R 2 is as follows:- 
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«1 


R 4 * 


trif luoromethyl 


nitro 


trif luoromethyl 


cyano 


chloro 


r»Vj 1 nrn 


chloro 


nitro 


chloro 


cyano 



A preferred acylanilide of the invention has the 
formula stated above wherein R 1 and R 2 , which may be 
the same or different, each is cyano, nitro, trifluoro- 
5 methyl or chloro, R^ and R^ are both hydrogen, R^ is 
hydroxy, R 6 is methyl and R 7 is 2-thienyl, 3-thienyl, 

2- furyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-benzo- 
thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 5-pyrimidinyl 
or JL,.3-dithian-2-yl, any of which may be unsubstituted or 

10 may bear one halogen (for example fluoro, chloro or 

bromo), cyano, alkoxy, alkylthio, a Iky 1 sulphonyl (for 
example raethoxy, methylthio or methyl sulphonyl ) , 
trif luoromethyl or oxy substituent. 

Specific acylanilides of the invention are 

15 hereinafter described in the Examples. Of these, 

preferred compounds by virtue of their high level of 
antiandrogenic activity are:- 

4-nitro-3-trif luoromethyl- , 4-cyano-3-trif luromethyl- and 

3- chloro-4-cyano-N-[2-hydroxy-2-( 5-methanesulphonylthien- 
20 2 -yl ) -propiony 1 ] aniline ; 

4-nitro-3-trif luoromethyl-, . 3-chloro-4-cyano-and 

4- cyano-3-trif luoromethyl-N-[2-hydroxy-2-(2-chlorothiazol- 
5-yl)propionyl]-aniline; 
4-nitro-3-trif luoromethyl-, 4-cyano-3- 

25 trif luoromethyl- and 3, 4-dichloro-N-[2-hydroxy-2-(6- 
cyanopyrid-3-yl )propionyl] aniline ; 

4-nitro-3-tr if luoromethyl-, 4-cyano-3- 
trif luoromethyl- and 3-chloro-4-cyano-N-[2-hydroxy-2- (6- 
chloropyrid-3-yl)propionyl] aniline; 
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4-nitro-3-trif luoromethyl, 3-chloro-4-cyano and 
4-cyano-3-trif luoromethyl-N-[2-hydroxy-2-( 6-f luoropyrid-3- 
yl)propionyl] aniline ; and 

4-nitro-3-trif luoromethyl-, 3/ 4-dichloro- and 3- 
chloro-4-cyano-N-[2-hydroxy-2- (pyrimid-5- 
yl )propionyl]aniline . 

\ The acylanilides of the invention may be 

manufactured by any chemical process known to be suitable 
for the manufacture of chemically-analogous compounds. 

A preferred process for the manufacture of an 
acylanilide of the invention wherein is hydroxy 
comprises the reaction of a compound of the formula:- 

R 1 

R 2 (/ Y) NR 4 -CO-CO 

wherein R 1 , R 2 , R 3 , R 4 and R 6 have the meanings 
stated above, with an organometallic compound of the 
formula R 7 -M, wherein R 7 has the meaning stated above 
and M is a metal radical, for example the lithium 
radical. 

The last-mentioned reaction is preferably carried 
out in an inert solvent, for example diethyl ether or 
tetrahydrofuran, at a low temperature, for example at 
between -70°C. and -100°C. 

An alternative process for the manufacture of an 
acylanilide of the invention comprises the reaction of an 
amine of the formula :- 




wherein R^, R 2 and R 3 have the meanings stated 
above, with an acid of the formula:- 
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H0 2 C-CR D R°-R' 

wherein R 5 , R 6 and R 7 have the meanings stated 
above, or with a reactive derivative of said acid. 

A suitable reactive derivative of an acid is, for 
5 example, an acid anhydride, or an acyl halide, for example 
an acyl chloride, or a lower alkyl ester of said acid, for 
example the methyl or ethyl ester. 

An acylanilide of the invention wherein R 4 and 
R 5 are joined together to form a carbonyl-oxy group, 
10 that is, an oxazolidinedione, may be prepared by the 
reaction of an isocyanate of the formula:- 

R 1 

R 2 



wherein R , R 2 and R have the meanings stated 
above, with an ester of the formula 

15 R0 2 C-CR 6 -R 7 

HO 

wherein R 6 and R 7 have the meanings stated above, and 
wherein R is alkyl of up to 6 carbon atoms, for example 
methyl or ethyl. This reaction is preferably carried out 
in an organic solvent, for example diethyl ether, at 

20 laboratory temperature. 

An acylanilide of the invention wherein R 5 is 
hydroxy may be prepared by the hydrolysis of the 
corresponding acylanilide wherein R 5 is acyloxy, and an 
acylanilide of the invention wherein R 5 is hydroxy and 

25 R 4 is hydrogen may be prepared by the hydrolysis of the 
corresponding oxazolidinedione, which may be prepared as 
described in the preceding paragraph. 

An acylanilide of the invention wherein R 4 is 
alkyl may be prepared by the alkylation of the 

30 corresponding acylanilide wherein R 4 is hydrogen. 
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An acylanilide of the invention wherein R 5 is 
acyloxy may be prepared by the acylation of the 
corresponding acylanilide wherein is hydroxy. 

An oxazolidinedione of the invention, wherein 
R 4 and R 5 are joined together to form a carbonyloxy 
group, may be prepared by the reaction of the 
corresponding acylanilide wherein R 4 is hydrogen and 
R^ is hydroxy with phosgene (C0C1 2 ). 

An acylanilide of the invention wherein one or 

19 . 7 . 

more of R , R and a substituent in R is alkyl- 

sulphinyl, perf luoroalkylsulphinyl or phenylsulphinyl, or 
is alkylsulphonyl, perf luoroalkylsulphonyl or phenyl- 
sulphonyl, may be prepared by the oxidation of the 
corresponding acylanilide wherein one or more of R 1 , 
R 2 and a substituent in R 7 is alkylthio, 
perf luoroalkylthio or phenylthio, respectively. The 
oxidising agent and conditions used will determine whether 
a sulphinyl or a sulphonyl compound is obtained. Thus, 
oxidation with sodium metaperiodate in methanol solution 
at or below laboratry temperature will generally convert 
a thio compound into the corresponding sulphinyl compound; 
and oxidation with hydrogen peroxide in acetic acid 
solution or with a persulphate in aqueous solution, at or 
above laboratory temperature, will generally convert a 
thio compound into the corresponding sulphonyl compound. 

An acylanilide of the invention wherein R 7 is 
nitrogen-containing heterocyclic may be converted into the 
N-oxide thereof by oxidation with, for example, a per- 
acid, for example, m-chloroperbenzoic acid. 

As stated above, an acylanilide of the invention 
possesses antiandrogenic properties as demonstrated by its 
ability to decrease the weight of the seminal vesicles of 
a mature male rat when administered orally for 4 
successive days. An acylanilide of the invention may 
therefore be used in the treatment of, for 
example, malignant or benign prostatic disease or of 
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androgen dependent disease conditions, such as acne, 
hirsutism or seborrhoea, in warm-blooded vertebrates 
including man. It may also be used to improve ovulation 
in a domestic animal. 

At a dose of an acylanilide of the invention 
which produces antiandrogenic activity in rats no symptoms 
of toxicity are apparent. 

The acylanilide of the invention may be 
administered to a warm-blooded animal in the form of a 
pharmaceutical or veterinary composition which comprises 
the acylanilide in association with a pharmaceutically- 
acceptable diluent or carrier. 

The composition may be in a form suitable for 
oral dosage, as a tablet, capsule, aqueous or oily 
solution or suspension or emulsion. It may alternatively 
be in the form of a sterile solution or suspension 
suitable for parenteral administration, or be in the form 
of an ointment or lotion for topical administration, or be 
in the form of a suppository. 

The composition may additionally contain one or 
more drugs selected from anti-oestrogens, for example 
tamoxifen; aromatase inhibitors, for example testolactone 
or aminoglutethamide; progestins, for example medroxy- 
progesterone acetate; inhibitors of gonadotropin 
secretion, for example danazol; LH-RH analogues, for 
example buserelin; cytotoxic agents, for example 
cyclophosphamide; antibiotics, for example penicillin or 
oxy tetracyclic and anti-inflammatory agents, for example, 
especially for topical use, fluocinolone acetonide. 

The acylanilide of the invention will normally be 
administered to a warm-blooded animal at a dose of between 
0.1 mg. and 125 mg. per kg. bodyweight. 

The invention is illustrated but not limited by 
the following Examples:- 
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Example 1 

Pyridine (2.3 ml.) and acetyl chloride (2.1 ml.) 
were successively added to a stirred solution of 2- 
hydroxy-2-( thien-2-yl )propionic acid (5 g.) in methylene 
5 chloride (50 ml.) and the mixture was stirred at 

laboratory temperature for 16 hours and then evaporated to 

dryness. The residue was dissolved in methylene chloride 

* 

(50 ml.), pyridine (2.3 ml.) and thionyl chloride (2*ml.) 
were successively added and the mixture was stirred at 
10 laboratory temperature for 30 minutes and then evaporated 
to dryness. The residue was dissolved in pyridine 
(50 ml.), 3,4-dichloroaniline (4.7 g.) was added and the 
mixture was stirred at laboratory temperature for 17 hours 
and then evaporated to dryness. The residue was 
15 partitioned between ethyl acetate and dilute aqueous 

hydrochloric acid and the organic layer was separated, 
washed successively with dilute aqueous hydrochloric acid, 
water, saturated aqueous sodium bicarbonate solution and 
saturated aqueous sodium chloride solution, dried over 
20 magnesium sulphate and evaporated to dryness. The residue 
was dissolved in a 20:1 v/v mixture of ethanol and tetra- 
hydrofuran (50 ml.), aqueous 5% sodium hydroxide solution 
(12.6 ml.) was added and the mixture was kept at 
laboratory temperature for 10 minutes and then evaporated 
25 to dryness. The residue was partitioned between ethyl 
acetate and saturated aqueous sodium chloride solution 
and the organic layer was separated, dried over magnesium 
sulphate and evaporated to dryness. The residue was 
purified by chromatography on a silica gel column (150 g.) 
30 using a 10:1 v/v mixture of toluene and ethyl acetate as 
eluant. There was thus obtained N-[2-hydroxy-2-(thien-2- 
yl)propionyl]-3, 4-dichloroaniline, m.p. 122-123°C. 

The 2-hydroxy-2-(thien-2-yl) propionic acid used 
as starting material was obtained as follows:- 
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A 1.6 molar solution of n-butyl-lithium in hexane 
(37 ml.) was added to a solution of thiophene (5 g. ) in 
diethyl ether (50 ml.) which was maintained at 0°C, 
and the mixture was heated under reflux for 6 hours and 
5 then cooled to -78°C. A solution of ethyl pyruvate 

(5.9 g.) in diethyl ether (20 ml.) was added dropwise, the 
mixture was allowed to warm up to laboratory temperature 
and saturated aqueous ammonium chloride solution (20 ml.) 
was added. The mixture was extracted with ethyl acetate 

10 and the organic extract was washed with water and then 
with saturated aqueous sodium chloride solution, dried 
over magnesium sulphate and evaporated to dryness. The 
residue was dissolved in ethanol (30 ml.), a solution of 
potassium hydroxide (1.4 g. ) in water (5 ml.) was added 

15 and the mixture was stirred at laboratory temperature for 
2 hours and then evaporated to dryness. The residue was 
washed with ethyl acetate, dilute aqueous hydrochloric 
acid was added and the mixture was extracted with ethyl 
acetate. The extract was washed with water and then 

20 saturated aqueous sodium chloride solution, dried over 

magnesium sulphate and evaporated to dryness. There was 
thus obtained as residue 2-hydroxy-2-(thien-2-yl)propionic 
acid, which was used without further purification. 
Example. 2 

25 The process described in Example 1 was repeated 

except that the appropriate aniline and 2-hydroxy-2- 
(thien-3-yl)propionic acid (prepared by a similar process 
to that described in the second part of Example 1, except 
that 3-bromothiophene was used in place of thiophene) were 
used as starting materals. There were thus obtained the 

30 compounds described in the following table:- 
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D 





R 2 


m.p. (°C. ) 


CF 3 
CI 


N0 2 
CN 


93-94 
166-167 



Example 3 

A 1.6 molar solution of n-butyl- lithium in hexane 
(0.77 ml.) was added dropwise to a stirred solution of 3- 
broraothiophene (0.2 g.) in diethyl ether (10 ml.) which 
was maintained at -70°C. under an atmosphere of argon 
and the mixture was stirred at that temperature for 90 
minutes . A solution of N^pyruvyl-3,4-dichloroaniline 
(0.14 g.) in tetrahydrof uran (2 ml.) was added dropwise 
and the mixture was stirred for 1 hour at -70°C. and 
then allowed to warm up to -20°C. Methanol (1 ml.) and 
saturated aqueous ammonium chloride solution (5 ml.) were 
added and the organic layer was separated, washed with 
water and then with saturated aqueous sodium chloride 
solution, dried over magnesium sulphate and evaporated to 
dryness. The residue was purified by chromatography on a 
silica gel column using a 10:1 v/v mixture of toluene and 
ethyl acetate as eluant. The product was crystallised 
from toluene and there was thus obtained N-C 2 -hydroxy- 2- 
( thien-3-yl)propionyl]-3 , 4-dichloroaniline, m.p. 120- 
121°C. 

The N-pyruvyl-3, 4-dichloroaniline used as 
starting material was obtained as follows :- 

Thionyl chloride (7 ml.) was added dropwise to a 
stirred mixture of pyruvic acid (6.7 ml.) and 
dimethyl formamide (1.5 g.), the mixture was stirred at 
laboratory temperature for 2 hours and a solution of 3,4- 
dichloroaniline (7.7 g.) in methylene chloride (100 ml.) 
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was added dropwise. The mixture was cooled to 0°C, a 
solution of triethylamine (21 ml.) in methylene chloride 
(40 ml.) was added dropwise and the mixture was poured 
into water. The organic layer was separated, the aqueous 
layer washed with diethyl ether, and the combined organic 
solutions were washed with saturated aqueous sodium 
bicarbonate solution and then with saturated aqueous 
sodium chloride solution, dried over magnesium sulphate 
and evaporated to dryness. The residue was crystallised 
from toluene and there was thus obtained N-pyruvyl-3 , 4- 
dichloroaniline, m.p. 168-169°C. 
Example 4 

3 , 4-Dichloroaniline (1 g. ) was added to a stirred 
suspension of sodium hydride (0.29 g. of a 50% dispersion 
in mineral oil) in N,N-dimethylacetamide (30 ml.) and the 
mixture was stirred at laboratory temperature for 1 hour. 
A solution of methyl 2-hydroxy-2-(pyrid-2-yl)propionate 
(1.1 g.) in N,N-diraethylacetamide (10 ml.) was slowly 
added and the mixture was stirred at laboratory 
temperature for 17 hours and then poured into water. The 
mixture was extracted with diethyl ether and the extract 
was washed with water and then with saturated aqueous 
sodium chloride solution, dried over magnesium sulphate 
and evaporated to dryness. The residue was purified by 
chromatography on a silica gel column using toluene as 
eluant, and the product was crystallised from a mixture 
of toluene and petroleum ether (b.p. 60-80°C). There 
was thus obtained N-C 2 -hydroxy- 2- (pyrid-2-yl)propionyl]- 
3,4-dichloraniline, m.p. 77.5-78.5°C. 

The methyl 2-hydroxy-2-(pyrid-2-yl) -propionate 
used as starting material was obtained as follows :- 

Trimethylsilyl cyanide (5.2 ml.) and zinc iodide 
(0.1 g-) were added to a stirred solution of 2- 
acetylpyridine (5 g.) in methylene chloride (50 ml.) and 
the mixture was stirred at laboratory temperature for 17 
hours and then evaporated to dryness. The residue was 
dissolved in methanol (50 ml.), hydrogen chloride gas was 
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bubbled through the solution for 2 hours and the mixture 
was poured into water- The mixture was neutralised with 
dilute aqueous sodium hydroxide solution and extracted 
with diethyl ether. The extract was washed with saturated 
aqueous sodium chloride solution, dried over magnesium 
5 sulphate and evaporated to dryness. The residue was 

purified by chromatography on a silica gel column using a 
3:1 v/v mixture of toluene and ethyl acetate as eluant, 
and there was thus obtained methyl 2-hydroxy-2-(pyrid-2- 
yl) propionate which was used without further 
10 purification. 
Example 5 

A 1.6 molar solution of n-butyllithium in hexane 
(2.9 ml.) was added dropwise to a stirred solution of 4- 

15 bromo-2-methylthiothiophene (0 .83 g.) in diethyl ether 
(10 ml.) which was maintained at -70°C. under an 
atmosphere of argon, and the mixture was stirred at that 
temperature for 1 hour. A solution of N-pyruvyl-3 , 4- 
dichloroaniline (0.5 g.) in tetrahydrof uran ( 2 ml.) was 

20 added dropwise and the mixture was stirred for 1 hour at 
-70°C. and then allowed to warm up to -20°C. Methanol 
(1 ml.) and saturated aqueous ammonium chloride solution 
(5 ml.) were added and the organic layer was separated, 
washed with water and then with saturated aqueous sodium 

25 chloride solution, dried over magnesium sulphate and 
evaporated to dryness. The residue was purified by 
chromatograhy on a silica gel column using a 10:1 v/v 
mixture of toluene and ethyl acetate as eluant. There was 
thus obtained N-[2-hydroxy-2- ( 5-methylthiothien-3- 

30 yl)propionyl]-3 , 4-dichloroaniline as a non-crystalline 
gum, the structure of which was confirmed by elemental 
analysis and proton magnetic resonance spectroscopy. 

The N-pyruvyl-3 , 4-dichloroaniline used as 
starting material was obtained as follows :- 

35 Thionyl chloride (6.6 ml.) was added to a stirred 

solution of pyruvic acid (8.1 g.) and N-methylpyrrolidone 
(17.9 ml.) in methylene chloride (75 ml.) which was 
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maintained at -20°C, and the mixture was stirred at 
this temperature for 30 minutes. A solution of 3,4- 
dichloroaniline (11.2 g.) in methylene chloride (100 ml.) 
was added dropwise and the mixture was stirred at -20°C. 
5 for 30 minutes, allowed to warm up to laboratory 

temperature and then poured into water. The organic layer 
was separated, the aqueous layer washed with ethyl 
acetate, and the combined organic solutions were washed 
with saturated aqueous sodium bicarbonte solution and then 
10 with saturated aqueous sodium chloride solution, dried 
over magnesium sulphate and evaporated to dryness. The 
residue was crystallised from toluene and there was thus 
obtained N-pyruvyl-3, 4-dichloroaniline, m.p. 168-169°C. 
Example 6 

15 The process described in Example 5 was repeated 

except that the appropriate halogenated (or non- 
halogenated*) heterocyclic compound was used as starting 
material in place of 4-bromo-2 -methyl thiophen, and that 
the appropriate aniline was used as starting material. 

20 There were thus obtained the compounds described in the 
following table:- 






R2 


R 7 


m.p. (°C. 


CI 


CN 


2-thienyi 


169-170 * 


CF 3 


N0 2 


4-bromo-2-thienyl 


160-161 


CF 3 


N0 2 


5-methylthio-2-thienyl 


(gum) * 


CI 


CI 


5-methylthio-2-thienyl 


(gum) * 


CI 


CN 


5-methylthio-2-thienyl 


( gum) * 


CF 3 


CN 


5-methylthio-2-thienyl 


(gum) * 


CI 


NO 2 


5-methylthio-2-thienyl 


( gum) * 


CF 3 


N0 2 


5-methylthio-3-thienyl 


(gum) 
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R 1 


R2 




m.p. (°C.) 


CI 


CN 


5-methylthio-3-thienyl 


( Qum ) 




CP, 


NO, 


4 -cy ano- 2 - thi eny 1 


148-150 


+ 


CF, 


NO, 


5 -cy ano- 2 - thi eny 1 


158-159 




CI 


CN 


5-cyano-2-thienyl 


135-137 


+ 


CF, 


CN 


5-cyano-2-thienyl 


188-189 


4. 


CI 


NO., 


5-cyano-2-thienyl 


154-155 

X -J . X -J -J 




CF, 


N0 0 

2 


5-methylthio-2-f uryl 


V y um / 


* 


CF, 


N0 o 
2 


2— thiazolyl 


106-107 




CI 


Cl 


2— thiazolyl 


100-101 


* 


CI 


N0 0 
2 


2-thiazolyl 


147-148 




CF, 


N0 o 


2-chloro-5-thiazolyl 


81-84 


* 


CI 


CN 


2-chloro-5-thiazolyl 


180-182 




CF, 


CN 


2-chloro-5-thiazolyl 


114-115 




CI 


N0 2 


2-chloro-5-thiazolyl 


145-146 


* 


CF, 


NO- 
2 


2-methoxy- 5- thiazolyl 


44-46 




CF 3 


N0 2 


2-methoxy-4-thiazolyl 


110-112 




CF, 


NCU 
2 


2-methylthio-5-thiazolyl 


145-148 


* 


CF 3 


N0 2 


5-methylthio-2-thiazolyl 


( cum ) 


★ 


CF 3 


CN 


4-trif luoromethyl-2- 
thiazolyl 


62-65 




CF, 


NO, 


4-trif luoromethyl-2- 
thiazolyl 


142-144 




CI 


CN 


4-trif luoromethyl-2- 
thiazolyl 


140-143 




CF, 


NO, 


2-benzothiazolyl 


146-147 


* 


CF 3 


NO, 


3-pyridyl 


178-179 




CI 


CN 


3-pyridyl 


204-205 




Cl 


N0 2 


3-pyridyl 


196-198 




cp 3 


N0 2 


6-f luoro- 3-pyridyl 


186-187 




Cl 


CN 


6-f luoro- 3-pyridyl 


150-151 




CF 3 


CN 


6 - f luoro- 3 -py r idy 1 


153-154 




CF 3 


N0 2 


6-chloro- 3-pyridyl 


173-175 




Cl 


CN 


6-chloro-3-pyridyl 


190-191 
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R 1 


R 2 


R 7 


m.p. (°C) 


3 


CN 


6-chloro-3-pyridyl 


188-189 




^ r 3 


2 


6-cyano-3-pyridyl 


I aum) 


+ 


CI 


CI 


6-cyano-3-pyridyl 


202-203 


+ 




CN 


6-cyano-3-pyridyl 


232-235 


+ 




2 


6 -raetho xy- 3 -py r idy 1 






CI 


CN 


6-methoxy-3-pyridyl 


1 54-155 




*~ r 3 


CN 


6-methoxy-3-pyridyl 


( mini 1 
\ y uiu i 




"3 




6-methylthio-3-pyridyl 


(gum) 




"3 




4-pvridyl 


268-269 




CI 


CI 


4-pyridyl 


226-227 




CF 3 


N0 2 


5-pyrimidinyl 


267-268 




CI 


CI 


5-pyrimidinyl 


221-222 


+ 


CI 


CN 


5-pyrimidinyl 


200-201 


+ 


CF3 


CN 


5-pyrimidinyl 


262-264 


+ 


CF3 


|no 2 


l,3-dithian-2-yl 


127-129 


* 



* The lithiation step was carried out using a non- 
halogenated heterocyclic compound, as exemplified by the 
following preparation of the 5-methylthio-2-thienyl 

5 derivative :- 

A 1.6 molar solution of n-butyllithiuip in hexane 
(9.6 ml.) was added dropwise to a stirred solution of 2- 
methylthiophene (2.0 g.) in diethyl ether (180 ml.) which 
was maintained at 0°C. under an atmosphere of argon, 
10 and the mixture was stirred at this temperature for 30 
minutes and then cooled to -70°C. The 5-methylthio-2- 
thienyllithium thus obtained was reacted with a pyruvyl- 
aniline exactly as described in Example 5. 
+ The lithiation step was carried out at -100°C. 
15 instead of -70°C. 
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The pyruvylaniline derivatives used as starting 
materials were prepared by a similar process to that 
described in the last part of Example 5, except that the 
appropriate aniline was used in place of 3,4- 
5 dichloroaniline . 
Example 7 

A solution of 49% potassium hydrogen persulphate 
('Oxone'; 'Oxone 1 is a registered Trade Mark; 5.4 g.) 
in water (30 ml.) was added to a stirred solution of 4- 

10 nitro-3-trif luoromethyl-N-[2-hydroxy-2- ( 5-methylthiothien- 
3-yl)propionyl]aniline (Example 6; 2.4 g.) in methanol 
(30 ml.) and the mixture was stirred at laboratory 
temperature for 17 hours, diluted with water (50 ml.) and 
extracted three times with chloroform (40 ml. each time). 
The combined extracts were washed with water and then with 

15 saturated aqueous sodium chloride solution, dried over 

magnesium sulphate and evaporated to dryness under reduced 
pressure. The residue was purified by chromatography on a 
silica gel column (100 g.) using a 3:2 v/v mixture of 
toluene and ethyl acetate as eluant, and the product was 
crystallised from a mixture of ethyl acetate and petroleum 

20 ether (b.p. 60-80°C). There was thus obtained 4-nitro- 
3 -tr i f luoromethyl-N- [ 2 -hydroxy-2- ( 5 -methyl sulphony Ithien- 
2-yl)propionyl]aniline, m.p. 149-151°C. ■ 

25 The process described above was repeated using the 

appropriate raethylthio-substituted compound as starting 
material, and there were thus obtained the compounds 
described in the following table:- 
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R 1 


R 2 


Hot 

11C W 


£>u 2 L,n 3 


m • P • \ ) 


3 




2— th i pnvl 


j 




CI 

\»« X 


CI 


2— th i onvrl 


c 




CI 






c: 

j 


1 7Q..1 on 


ur 3 


CN 


2 — th "i pnvl 


e: 
-J 




CI 


LNU 2 


2 — thi onv 1 

X L.ilXClljf X 




x :70-"x:*0 


CI 


CI 


3-thienyl 


5 


150-151 


CI 


CN 


3-thienyl 


5 


151-152 


CF 3 


N0 2 


2-f uryl 


5 


174-176 


CF 3 


N0 2 


5-thiazolyl 


2 


143-145 


CF 3 


NQ 2 


3-pyridyl 


6 


(gum) 



Example 8 

m-Chloroperbenzoic acid (0.28 g.) was added to a 
stirred solution of 3 , 4-dichloro-N-[2-hydroxy-2-pyrid-4- 
yDpropionyl] aniline (0.28 g.) in methylene chloride (25 
5 ml.) and the mixture was stirred at laboratory temperature 
for 17 hours, washed with saturated aqueous sodium 
bicarbonate solution and then with saturated sodium 
chloride solution, dried and evaporated to dryness. The 
residue was crystallised from a mixture of ethyl acetate 
10 and ethanol and there was thus obtained 3 , 4-dichloro-N-[2- 
hydroxy-2- ( l-oxidopyrid-4-yl )propionyl]aniline, m.p. 219- 
220°C. 

The process described above was repeated using the 
15 corresponding 3-chloro-4-cyanoaniline derivative, and 

there was thus obtained 3-chloro-4-cyano-N-[2-hydroxy-2- 
(l-oxidopyrid-4-yl)propionyl]aniline, m.p. 260-262°C . 

The process described above was repeated using the 
corresponding 3-pyridyl derivative, and there was thus 
20 obtained 3-chloro-4-cyano-N-[2-hydroxy-2- ( l-oxidopyrid-3- 
yl)propionyl] aniline, m.p. 263-264°C. 
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What we claim is:» 

1. An acylanilide of the formula:- 




wherein R 1 is cyano, carbamoyl/ nitro, fluoro, chloro, 
5 bromo, iodo or hydrogen, or alkyl, alkoxy, alkanoyl, 

alkylthio, alkylsulphinyl, alkylsulphonyl, perf luoroalkyl, 
perf luoroalkylthio, perf luoroalkylsulphinyl or 
perf luoroalkylsulphonyl each of up to 4 carbon atoms, or 
phenylthio, phenyl sulphinyl or phenylsulphonyl; 

10 wherein R 2 is cyano, carbamoyl, nitro, fluoro, chloro, 
bromo or iodo, or alkanoyl, alkylthio, alkylsulphinyl, 
alkylsulphonyl, perf luoroalkyl, perf luoroalkylthio, 
perfluoroalkylsulphinyl or perf luoroalkylsulphonyl each of 
up to 4 carbon atoms, or phenylthio, phenylsulphinyl or 

1 5 phenyl sulphonyl ; 

wherein R 3 is hydrogen or halogen; 

wherein R 4 is hydrogen or alkyl of up to 4 carbon atoms, 
or is joined to R 5 as stated below; 

wherein R 5 is hydrogen, hydroxy, or alkoxy or acyloxy 
20 each of up to 15 carbon atoms, or is joined to R 4 to 
form an oxycarbonyl group such that together with the 
-N-CO-C- part of the molecule it forms an oxazolidinedione 
group; 

wherein R 6 is alkyl or halogenoalkyl of up to 4 carbon 
25 atoms; 

and wherein R 7 is 5- or 6- membered saturated or 
unsaturated heterocyclic which contains one, two or three 
hetero atoms selected from oxygen, nitrogen and sulphur, 
which heterocyclic may be a single ring or may be fused to 
30 a benzo-ring, and which heterocyclic is unsubstituted or 
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bears one or two substituents selected from halogen, 
nitro, carboxy, carbamoyl and cyano, and alkyl, alko>xy, 
alkanoyl. alkylthio, alkylsulphinyi, alkyl s ulphonyl , 
perfluoroalkyl, perf luoroalkylthio, perf luoroalkyl- 
sulphinyl, perfluoroalkylsulphonyl, alkoxycarbonyl amd 
N-alkylcarbamoyl each of up to 4 carbon atoms, and phnenyl, 
phenylthio, phenylsulphinyl and phenylsulphonyl; and oxy, 
which may be an N-oxide or, if the heterocyclic is 
sufficiently saturated, may be one or two oxo 
substituents. 

2. An acylanilide as claimed in claim 1 wheren R and 
R 2, which may be the same or different, each is cyancn, 
nitro, trifluoromethyl or chloro, R 3 and R 4 are both 
hydrogen, R 5 is hydroxy, R 6 is methyl, and R is 2- 
j thienyl, 3-thienyl, 2-furyl, 2-thiazolyl, 4-thiazoly21, 
5-thiazolyl, 2-benzothiazolyl, 2-pyridyl; 3-pyridyl, 
4-pyridyl, 5-pyrimidinyl or 1 , 3-dithian-2-yl, any of which 
may be unsubstituted or may bear one halogen, cyano, 
alkoxy, alkylthio, alkylsulphonyl , trifluoromethyl oxr oxy 
D substituent. 

3. The compound:- 

4-nitro-3-trifluoromethyl-, 4-cyano-3-trif luoromethyil- or 

3- chloro-4-cyano-N-C2-hydroxy-2- ( 5-methanesulphonyltl-hien- 

2-yl ) propiony 1 ] ani line ; 
5 4 -nitro-3-trifluoromethyl-, 3-chloro-4-cyano- cor 

4- cyano-3-trifluoromethyl-N-C2-hydroxy-2-(2-chlorothiiazol- 

5- yl)propionyl] ani line; 

4-nitro-3-trifluoromethyl-, 4-cyano-3-tri- 
fluoromethyl- or 3,4-dichloro-N-C2-hydroxy-2-(6- 
30 cyanopyrid-3-yl)propionyl]aniline; 

4-nitro-4-trifluoromethyl-, 4-cyano-3-trif luorro- 
methyl- or 3-chloro-4-cyano-N-[2-hydroxy-2-(6-chloro 1P yrid. 

3-y 1) propiony 1] ani line; ; 

4-nitro-3-trifluoromethyl-, 3-chloro-4-cyano- or 
35 4-cyano-3-trifluoromethyl-N-i:2-hydroxy-2-(6-fluoropyirid- 

3-yl)propionyl] aniline; or 

4-nitro-3-trifluoromethyl-, 3 , 4-dichloro- or 
3-chloro-4-cyano-N-C2-hydroxy-2-( P yrimid-5-yl)propia J nyl]- 
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10 



aniline • 

4- A process for the manufacture of an acylanilide, 

claimed in claim 1, 2 or 3, which comprises: 

(a) for the manufacture of an acylanilide wherein R 5 

is hydroxy, the reaction of a compound of the formula :- 
1 



NR -CO-CO 



wherein R 1 , R 2 , R 3 , r4 and R 6 have the meanings 

stated in claim 1 or 2, with an organometallic compound of 

the formula R 7 -M, wherein R 7 has the meaning stated in 

claim 1 or 2 and M is a metal radical; or 

(b) the. reaction of an amine of the formula:- 



NH. 



12 ^ 

wherein R , R^ and R J have the meanings stated in 
claim 1 or 2, with an acid of the formula :- 



15 



20 



H0 2 C-CR 5 R 6 -R 7 

wherein R 5 , R 6 and R 7 have the meanings stated in 

claim 1 or 2, or with a reactive derivative of said acid; 

or 

(c) for the manufacture of an acylanilide wherein R 4 
and R 5 are joined together to form a carbonyl-oxy group, 



the reaction of an isocyanate of the formula 



NCO 
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wherein R 1 , R 2 and R have the meanings stated in 
claim 1 or 2, with an ester of the formula: - 

RO,C-CR 6 -R 7 

Ah 

wherein R 6 and R 7 have the meanings stated in claim 1 
or 2, and wherein R is alkyl of up to 6 carbon atoms; 
whereafter 

(i) an acylanilide wherein R 5 is hydroxy may be 
prepared by the hydrolysis of the corresponding 
acylanilide wherein R 5 is acyloxy; or 

(ii) an acylanilide wherein R J is hydroxy and R 
10 is hydrogen may be prepared by the hydrolysis of the 

corresponding oxazolidinedione; or 

(iii) an acylanilide wherein R 4 is alkyl may be 
prepared by the alkylation of the corresponding 
acylanilide wherein R 4 is hydrogen; or 

15 (iv) an acylanilide wherein R 5 is acyloxy may be 

prepared by the acylation of the corresponding acylanilide 
wherein R 5 is hydroxy; or 

(v) an oxazolidinedione wherein R 4 and R 5 are 
joined together to form a carbonyloxy group may be 

20 " prepared by the reaction of the corresponding acylanilide 
wherein R 4 is hydrogen and R 5 is hydroxy with phosgene 
(COCl^); or 

12 

(vi) an acylanilide wherein one or more of R , R 
and a substituent in R 7 is alkylsulphinyl, perfluoro- 

25 alkylsulphinyl or phenylsulphinyl, or is alkylsulphonyl, % 
perfluoroalkylsulphonyl or phenylsulphonyl, may be 
prepared by the oxidation of the corresponding acylanilide 
wherein one or more of R , R and a substituent in 
R 7 is alkylthio, perf luoroalkylthio or phenylthio, 

30 respectively; or 

(vi) an acylanilide wherein R 7 is a nitrogen- 

containing heterocyclic may be oxidised to the 
corresponding N-oxide. 
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5. A pharmaceutical or veterinary composition which 

comprises an acylanilide, claimed in claim 1, 2 or 3, in 
association with a pharmaceutically-acceptable diluent or 
carrier, 

5 6. A composition as claimed in claim 5 which is in 

a form suitable for oral dosage, as a tablet, capsule, 
aqueous or oily solution or suspension or emulsion; in the 
form of a sterile solution or suspension suitable for 
parenteral administration, or in the form of an ointment 
10 or lotion for topical administration, or in the form of a 
suppository. 

7. A composition as claimed in claim 5 or 6 which 
additionally contains one or more drugs selected from 
anti-oestrogens , aromatase inhibitors, progestins, 

15 inhibitors of gonadotrophin secretion, LH-RH analogues, 
cytotoxic agents, antibiotics and anti-inflammatory 
agents . 

8. A method for producing an antiandrogenic effect 
in a warm-blooded animal in need of such treatment which 

20 comprises administering to said animal an effective amount 
of acylanilide claimed in claim 1. 
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Amide Dfe2ri vatives 

C laims for Austria 

1. A process for the manuif acture of an acylanilide of 

the formulat- 
es 




NFR -C0-C-R 

i« 

wherein R 1 is cyano, carbamcoyl. nitro, fluoro, chloro, 
bromo, iodo or hydrogen, or alkyl, alkoxy, alkanoyl, 
alkylthio, alkylsulphinyl, alkyl sulphonyl, perf luoroalkyl, 
perfluoroalkylthio', perf luorxoalkylsulphinyl or 
perf luoroalkyl sulphonyl eacrh of up to 4 carbon atoms, or 
phenylthio, phenylsulphinyL or phenylsulphonyl ; • 
wherein R 2 is cyano, carbamooyl, nitro, fluoro, chloro, 
bromo or iodo, or alkanoyl,. alkylthio, alkylsulphinyl, 

alkylsulphonyl, perf luoroamyl, perfluoroalkylthio, 
perfluoroalkylsulphinyl or 3>erf luoroalkyl sulphonyl each of 

up to 4 carbon atoms, or phienylthio, phenylsulphinyl or 

phenylsulphonyl ; 

wherein R 3 is hydrogen or h.alogen; 

wherein R 4 is hydrogen or a.lkyl of up to 4 carbon atoms, 
or is joined to R 5 as statead below; 

wherein R 5 is hydrogen, hydiroxy, or alkoxy or acyloxy 
each of up .to 15 carbon a t corns , or is joined to R 4 to . 
form an oxycarbonyl group such that together with the 
-N-CO-C- part of the molecinle it forms an oxazolidinedione 
group; 

wherein R 6 is alkyl or haloogenoalkyl of up to 4 carbon 
atoms; 

and wherein R 7 is 5- or 6- membered saturated or 
unsaturated heterocyclic whiich contains one, two or three 
hetero atoms selected from oxygen, nitrogen and sulphur, 
which heterocyclic may be aa single ring or may be fused to 
a benzo-ring, and which heterocyclic is unsubstituted or 
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bears/ one or two substituents selected from halogen, 
nitro, carboxy, carbamoyl and cyano., and alkyl, alkoxy, 
alkanoyl , alkylthio, alkyl sulphinyl., a Iky 1 sulphonyl , 
perf luoroalkyl , per f luoroalkylthio, per f luoroa lkyl- 
sUlphinyl, perf luoroalkylsulphony 1 , alkoxycarbonyl and 
N-alkylcarbamoyl .each of up to 4 carbon atoms, and phenyl, 
phenylthio, phenylsulphinyl and phenylsulphonyl ; and oxy, 
which . may be an N-oxide or, if the heterocyclic is 
sufficiently saturated, may be one or two oxo 
substituents; characterised by either: 
(a) for the manufacture of an acylanilide wherein 
is hydroxy, the reaction of a compound of the formula:- 
>1 ... 

NR 4 -CO-CO 




u . 

wherein R 1 , R 2 , R 3 ,* R 4 and R 6 have the meanings 
stated above, with an organometallic compound of the 
formula R 7 -M, wherein R 7 has the meaning stated above 
and M is a metal' radical; or 

(b) the reaction of an amine of the formula:- 




R 3 

wherein R , R^ and R^ have the meanings stated 
above, with an acid of the formula :- 

H0 2 C-CR 5 R 6 -R 7 

wherein R^, R^ and R 7 have the meanings stated 
above, or with a reactive derivative of said acid; 
or 
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(c) for the manufacture of an acylanilidie wherein R 4 
and R are joined together to form a carb:onyl-oxy group, 
the reaction of an isocyanate of the formujla:- 

,1 . ' 



NCO 




wherein R and R . have the meanings stated 
above, with an ester of the formula:- 



R0 9 C-CR 6 -R 7 
2 i>H . 



10 



15 



20 



25 



30 



wherein R 6 and R 7 have the meanin.gs statecd above 
and wherein R is alkyl of up to 6 carbon atoms; 
whereafter 

(i) an acylanilide wherein R 5 is hycdroxy may be 
prepared by the hydrolysis of the corresponding 
acylanilide wherein R 5 is acyloxy; or 

(ii) an acylanilide wherein R 5 is hydroxy and R 4 
is hydrogen may be prepared by the hydrolysis of the 
corresponding oxazolidinedione ; or 

(iii) an acylanilide wherein R 4 is allkyl may be 
prepared by the alkylation of the corresponding 
acylanilide wherein R 4 is hydrogen; or 

(iv) an acylanilide wherein R 5 is ac^yloxy may be 
prepared by the acylation of the correspomding acylanilide 
wherein R^ is hydroxy; or 

(v) 

joined together to form a carbonyloxy grouip may be 
prepared by the reaction of the corresponding acylanilide 
wherein R 4 is hydrogen and R 5 is hydroxy with phosgene ' 
(COCl 2 ); or 

(vi) an acylanilide wherein one or mcore of R* , 

and a substituent in R is alkylsulphinyl,, perfluoro- 
alkyl sulphinyl or phenyl sulphinyl , or is salkylsulphonyl , 



an oxazolidinedione wherein R 4 and R 5 are 
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perf luoroalXylsulphonyl cor phenyl sulphonyl , maybe 
prepared by the oxidation-) of the corresponding acylanilide 
wherein one or more of. R^~ , R 2 and a substituent in 
R 7 is .alkylthio, perf luorroaikylthio or phenylttiio, ■. 
respectively; or * 
(vi) an acylanilide wherein R 7 . is a nitrogen-, 

containing heterocyclic nraay be oxidised to the 
corresponding N-oxide. • 
■2* : A process for- the manufacture of an acylanilide 

of the first formula stated in claim 1 wherein R 1 and 
2 

R , which may be the same or. different, each is cyano, 
nitro, trifluoromethyl orr chioro, R 3 and R 4 are both 
.hydrogen, R 5 is hydroxy, X 6 is methyl, and R 7 is 2- 
thienyl, 3-thienyl, 2-furryl, 2-thiazolyl, 4-thiazolyl, 5- 
thiazolyl, 2-benzothiazollyl, 2-pyridyl; 3-pyridyl, 4- 
pyridyl, 5-pyrimidinyl oir 1 , 3-dithian-2-yl, any of which 
may be unsubstituted or nmay bear one halogen, cyano, 
alkoxy, alkylthio, 'alkylssulphonyl, trifluoromethyl or oxy 
substituent, characterised by 

(a) the reaction off ^ compound of the formula:- * 




NH-CO-CO-CH 



wherein R and R z have tine meanings stated above, with 
an organometallic comp6urnd of the formula R 7 -M, wherein 
R 7 has the meaning stated3 above and M is a metal 
radical; or 

(b) the reaction of an amine of the formula:- 

pi 
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wherein R* and R^ have the meanings stated above, with 
an acid of the formula:-. 

OH 

HOnC-C-R' 

i " • 

; ch 3 . 

wherein R 7 has the meaning stated above, or with a 
5 reactive derivative of said acid; 

whereafter ; ■ * 

(i). ■ an acylanilide wherein one or more of R 1 , R 2 
and a substituent in R 7 is - alXylsulphinyl, . perf luoro- 
alXyisulphinyl or phenyl sulphinyl, or is alkylsulphonyl, 

10 perfluoroalkylsulphonyl or phenyl s uiphonyl , may be. 

prepared -by the oxidation of the corresponding acylanilide 
wherein one or more of R 1 , R 2 and. a substituent in 
• R 7 is alkylthio, perf luorpalkylthio or. phenylthio, 
respectively; or 

15 (ii) an acylanilide wherein R 7 is a. nitrogen- 

containing heterocyclic may be oxidised to the : 
corresponding N-oxide. 



PH32082 

RPS/MJW:1 Nov 82 
SA02 



\ 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



00791 91 

Application number 

EP 82 30 5813 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



US-A-4 230 849 (A.L.PALOMO 
COLL) 

*Column 8, example 8; column 11, 
example 24* 

US-A-3 225 093 (J.KRAPCHO) 
*Claims* 



GB-A-2 023 132 (MONTEDISON) 
*Page 3, compound 8; page 6, com- 
pound 35; claims* 



The present search report has been drawn up for all claims 



Relevant 
to claim 



1,4 



1,4 



CLASSIFICATION OF THE 
APPLICATION (In! Cl ») 



c 


07 


D 


333/24 


c 


07 


D 


333/28 


c 


07 


D 


213/56 


c 


07 


D 


213 /64 


c 


07 


D 


213 /55 


c 


07 


D 


213 /84 


c 


07 


D 


277/30 


c 


07 


D 


277/34 


c 


07 


n 
u 


^ / / / 0*fc 


c 


07 


D 


333/34 


c 


07 


D 


333/38 


c 


07 


D 


213/61 


c 


07 


D 


213/70 


c 


07 


D 


213/89 


c 


07 


D 


307/64 


c 


07 


D 


277/32 


c 


07 


D 


277/36 


c 


07 


D 


239/26 








-/- 



TECHNICAL FIELOS 
SEARCHED (Int. Cl. *) 



C 07 D 333/00 
C 07 D 213/00 
C 07 D 307/00 
C 07 D 277/00 
C 07 D 239/00 
C 07 D 339/00 
A 61 K 31/00 



Place of search 

THE HAGUE 



Date of completion ot the search 

27-01-1983 



Examiner 

CHOULY J. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

S Y : particularly relevant if combined with another 

g document of the same category 

A : technological background 

0 : non-written disclosure 

P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member ot the same patent family, corresponding 
document 



0 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



DOCUMENTS CONSIDERED TO BE RELEVANT 



00791 91 

Application number 

EP 82 30 5813 
Page 2 



<• Category 



Citation ol document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (int. CI a ) 



C 07 D 339/08 
A 61 K 31/38 
A 61 K 31/34 
A 61 K 31/395 



The present search report has been drawn up for all claims 
Piece of search Date of completion of the search 



TECHNICAL FIELDS 
SEARCHED (Int. CI. s ) 



Examiner 



| 

o 

o 



CATEGORY OF CITED DOCUMENTS 

particularly relevant if taken alone 
particularly relevant if combined with another 
document of the same category 
technological background 
non-written disclosure 
intermediate document 



T * theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D " document cited in the application 
L • document cited for other reasons 



& 7 member of the same patent family, corresponding 
document 



if 



